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Cross-feeding networks, diauxic shifts, and 
stable marriage in the human gut microbiome 
 
Abstract: The human gut microbiome is a complex ecosystem, in which hundreds of microbial 
species and metabolites coexist, in part due to an extensive network of cross-feeding 
interactions. To understand the metabolic flow in such multi-level trophic ecosystems we studied 
a model where microbes consume and secrete metabolites in multiple iterative steps. This 
model allowed us to predict the metabolic environment of the gut from its microbial composition 
[1] and even to reconstruct some of the previously unknown cross-feeding links between 
species [2]. 

Another property of the human gut is that the nutrients are typically supplied in discrete 
batches. Under these conditions many microbes grow diauxically, utilizing the available 
resources one at a time rather than simultaneously. We developed and studied several models 
of assembly of diauxically-growing microbial communities [3,4]. We find that complementary 
resource preferences naturally arise in these communities. That is to say, the surviving species 
tend to have different resources as their top nutrient choice. The game theoretical approach 
used in some of our models [4,5] was inspired by a decades-old economics work: the stable 
marriage or stable allocation problem, developed by Gale and Shapley in the 1960s and 
awarded the Nobel prize in economics in 2012.   
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Bio: Dr. Maslov is a professor in the department of Bioengineering and Physics at University of 
Illinois Urbana-Champaign. He received his Ph.D. in Theoretical Statistical Physics from Stony 
Brook University and did his postdoctoral training at Brookhaven National Laboratory. His current 
research focuses on the computational modeling of complex biological systems with particular 
emphasis on dynamics of microbial ecosystems, evolution of bacterial genomes, and complex 
biomolecular networks (PPI, regulatory, metabolic, food webs). He is also interested in applying 
machine learning techniques to personalized prediction of cancer drug combinations, predicting 
transcriptional regulatory networks, gene expression in non-model yeast species, and other 
microbiome-related projects. 
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